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 h4s invention reIates fo valves, particularIy a 
fluld-Ctuatèâ valve for deIivering a presstu'e 
fluid o a plura]ity of points alternatelF a,% îor 
exampIe, to the opposie ,ends of a double-a8ting 
cylinder sides of a pressure diaphragm, or lîke 
dëvlce, OEnd hag for it principal objectS to pro- 
vidë a valve of this charactC that .is Of simple 
construeti0n, positive in operation and which is 
chäracerlzed byits ease of operation.aAd that 
it bas hO dead Conter position, lO 
Oher objcts of the iflvention arê te prb?ide 
a Valvê wîC is CharaCtèrized by its easë :f ad- 
jfisent andt0 pfVide  tbgng àCtiOfi Onhë 
trïp lëvër for ffëCtifi rapid 'afle n Valve 
poïion. 15 
i acmpliSï these and otër objeéf 
çhë ]vti ' as hèreflaftr pointed OUt, I Iïve 
pvideaïmpmvea strucure,the preferred form 
of Which ïS. illUstaéd la the ccompnyin 
ain WhCein: .2o 
 . 1 ïs' an nlarë section throuh a ValVe 
oensracted in àccordanCe wit hepresen' n- 
vnion. 
g. 2 i a perspective view 0f he trip lever. 
Ftf. 3 isa mgrmmmmic viewf the valve. 25 
mechamn asscimed with a flUid 'moor ' and 
vIve ïod actuaed hereby. 
Refeing more in de,mil  tothe angs: 
'  deslgates a vlve-csrCted in accordmnce 
withthe presen invention rond Wch includes a - 30 
valve bo or housing . çhe.wlve body may be 
of 'ny suitmble shape ' but: ïs sh0 in :the  dra- 
ing s Of rectangular form to 'provlde oppoïe 
slde'mcès  nd 4 mndend:fmces  rond6. Opën- 
inïwmfdly of 'he b0dY of he vin]ve fr0rnthé. 35 
side' rinces 3 nd 4 re opposed mxially alignd re- 
ceSse .8- rond 9 O)hicb rare respectively in- 
térconneced by mxïml pmssmgeWmys   rond 2  of 
smailer, dimmeer hmn the recesses which  they 
connect. Also foed in the side rinces $ mnd   
ofthe wlve-b0 - are internmlly thremded bore 
3ànd l for connectlng discharge pipes 1 and 
spëctië énds of a reCiprOca0ry mehmni, for 
example '.the ends oî m pressure .mctumted cylin- 
der, oppoStesïdes 0f a  dimphragm e uctuator 
'. as shown.in g. 3, er similmr device.h 
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which:the,valve is to be used. The bores 13, and 64 ,and :,66 are, alSo 'conïaected  wi'h the "ports 
! 4, are,c)nnected with the respective recess 9: and 19-.2 l. 
I  by ports ,I l :and :1 , nd he recess 9. and 10 50 Rec:iprocable in: the respetive piston chambërs 
are,:Connected with the reCesses 7 and  by pairs are pi'stos4 nd .mounted on%h,enof a 
of spaced ports  and 22. Openingdn- piston rod 76 which caries alVingmembers: .l 
wardl from the end face 6 of the valve body.is ad 8. The valving mëmbrs .arë proviëd Wit 
an internally teaded bore  for connectlng a 55 oPp0sitely oErecte'd'. bevel faces ,79 "Wh re 
presSur fluid supply .pipe 24 and wch connects adapdo CternateÂy engage the st 60'd 
withthê PaSSageway 2 through a port . The  L e valving members are retaine in flxd 
oPpositè:facë 5of the 7ale b0dy has an iWadly rel'ton on  thepiston' rod  by sleeves 0 s]ëëvd 
extendi bore or passagewaF. 2 tha .onnécts thereon: and having-one-end bearing agCnst a 
wif the pssageWay  and proAdes «a ekt 60 reSpeiv  valng mber nd ifs opposite n 
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throiïgh a registering openin 
laer described. 
Recïprocïble ïn the passageway | i-is s stem 
29 Iaving ends  and ! slidabl m0Unted in 
5 boreS 
and 35 which close the open end ofthe ,recesses 
 and 8. Thë pIugs 4 and 35 ïre prfesbl 
threaded into the open ends Of thë recesses aS 
stiown in-the IraWing. 
FÖrmed onthestëm are spaced Cblls;rS l-s;nd 
3 for seating'vàIve members «9 ' and arid 
which bave apered' faces 4  adgpted to  aIfer- 
nateIy engage seats 42 and 'that 'enCffcle:'the 
ends of the ps;ssageway 
tained in position ,against the collars by nuts 
4 that afWthreded onto the ' ValveStem: The 
valves are'thuS'iocated withinthe recesses  'nd 
8 and .are adapted fo alternatelF open and close 
the connections betweenthe"valverecesses and 
passageway  to contror exhaust :of the 'vglve 
operating fluid Cas later describéd. The "Vlve 
stem is adapted to,be actuated under control of 
a trip lever :having a yokeïshaped'head6 
engaging between the cotlars  and $8 of the 
Valve'stem. The upp0site end of the 2ever termi- 
nates in a yoke  4 :seating coil springs 45 and 
49on the respective sidesVf atever 6. The lever 
 also has a Yoke-shaped end /straddIing: the 
Foke 4 and which-is "pivotally,connected,wtth 
the lever 45:by a pin, 52 extendïng'transVerSely 
ofthe .openin 2 and::having,its ends lîxed'to 
thébracket :28. /The bracket 28 is mounted,on 
the :end facë Of the valve body byCap screws 
3. Engaged in!the recesses 9 und 10 are iiners 
4:and, each. hving a cylindricat Wall  rid 
a closed bottom , the, bttoms  being'provided 
with: axïal openings, 58 which are'countrbbred 
as :a/ 9 fo provide valve seats 60 and -,on the 
facing Sidesf::the llner b0ttoms. The'circUm- 
40 ference bf'the:respective ]iners are provided with 
spaced grooves' and 6 3 to provide annular: Pas- 
sggëways 6465 and:666"L 
' The passagewaFs 64and 65 are ConneCte&wïh 
piston ehambers6 and 9 throughparts .]9 and 
 ! ttat are formed witlinlthe: ]iners and 
45' the p0/ctS 19:and29. " The:annulàr pgssageWys 
6and  are connected bF rsJdial ports- 2 and 
$:with the 'counterbores 9 The pssageWays 
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against the piston, the parts being retained in 
assemb!y by nuts 8 mounted on the threaded 
ends 82 of the piston rod as shown in the draw- 
ing. The liners are retained in seated position 
within the recesses by caps 83 and 84 closing the 
outer open ends of the recesses, and having 
flanges 8 engaging within the recesses and seat- 
ing gaskets 86 which are pressed against the 
ends of the liners to seal the joint. 
The sleeves 86 bave loose flts within the 
liners so as to not close flow of pressure fluid 
fo the pistons during operation of the valve 
as later described. The trip lever 5{} is opeÆated 
by a part of the device to be controlled by the 
valve, for example, if a .pressure cylinder, the 
piston rod or stem indicated af 87 in the draw- 
ing, in which case the rod or stem wfll be pro- 
vided with threads for adjustably mounting col- 
lars 88 and 89 for engaging the respective sides 
of the lever arm 5{} when the actuated piston 
reaches the ends of ifs stroke. 
Asiuming that the valve constructed as de- 
scribed is connected through the pipes 5 and 
6 with the respective ends of the equipment 
to which an actuating fluid is fo be alternately 
supplied for effecting movement, for example, 
of the piston rod or stem 87 and that the pipe 
24 is connected with a source of gas or vapor 
supply, the operation is as follows: 
With the parts in position shown in the draw- 
ing, pressure fluid is supplied through the port 
26 to the passageway 2 and through the coun- 
terbore 6{}, radial ports 72, annular passageway 
65. and port 7 fo the pipe 5 for effecting more- 
ment of the piston rod 87. 
Flow of pressure fluid from the passageway 
2 is closed off from the opposite end of the 
cylinder since the valve ]8 engages the seat 6. 
Pressure fluid also enters the inner end of the 
piston chamber 8. Pressure fluid also flows 
through the port 28 into the valve chamber or 
recess  and %.hrough the larger port {}, an- 
nular passage 64 and port 6 fo equalize pres- 
sure on opposite sides of the piston 7. The 
piston ]4 is thus retained in the position illus- 
trated to mgintain closure of the valve 78. The 
piston chamber 69 is iented on the respective 
sides of the piston 76 through the ports 2 and 
22, valve chamber or recess 8, passageways  
and 26 and opening 27. The pressure in the 
valve chamber 7 therefore retains the valve S{} 
in seated position and the valve 6 in unseated 
position. As the stem 8 ,begins its movement, 
the collar 6{} mo+es from engagement with the 
lever 56 and as the stem reaches the end of ifs 
stroke the collar 88 engages the lever 6. A 
force is therefore applied on the lever 56 in a 
direction fo cause the lever 5 to lift the valve 
8{} through engagement of the yoke 8 with the 
collar 87. The difference in pressure across the 
valve 8{} and 4{} resists the actuating force to 
Compress tSe spring 4{}. When the difference 
in pressure on the respective sides of the valves 
8{} and 46 is balanced by the force on the spring 
{} as applied on the lever arm 5, the valve 
8{} is lifted from its seat and the action is rapid- 
ly completed by expansion of the spring {}. 
With this arrangement there is a snap action 
effecting opening movement of the valve 8{} so 
that the pressure in the Valve chamber 7 is ex- 
hausted through the passageway , passage- 
way 26, and opening 27 fo atmosphere. Since 
the full capacity of the passageways and open- 
ing 27 are several rimes larger than the com- 
bined capacity of the openings {} and 26, pres- 
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sure in the valve chamber immediately falls fo 
the pressure in the exhaust passageway. The 
pressure medium contained in the piston cham- 
ber on the outer side of the piston ] then bas 
5 free passage through the ports 76 and 19 to the 
valve chamber 7 where the pressure is dropped 
rapidly to the pressure in the exhaust passage 
26. The rapid change in pressure sers up a dif- 
ference in pressure across the piston 7 and 
l0 since the piston area is greater than the area 
of the valves 77 and 78, the force acting on the 
underside of the piston 7 effects shifting of the 
piston 7 to lift the valve 78 from ifs æeat 
thereby closing entrance of pressure fluid fo the 
15 ports 72, annular passageway 
to the pipe 6. That end of the actuated ap- 
paratus is then free to exhaust to atmosphere 
through the pipe 5, port 7, annular passage- 
way 66, port 2{}, valve chamber 7, passageways 
20  and 28 and opening 27. This venting is re- 
stricted by the passageway 26 only sufliciently 
to prevent fise of pressure in the valve chamber 
7 substantially above the pressure in the ex- 
haust passageway 28. With the change in POr 
25 sition of the valves 39 and {}, gas or vapor un- 
der supply pressure is ïree fo flll rapidly the pis- 
ton chamber on the outside of piston 7 and 
valve chamber 8 through passageway 2, valve 
seat 6, radial ports 73, annular passageway 67, 
0 port 22, valve chamber 8, port 2, annular pas- 
sageway 66 and ports 7 . Af the end of valve 
position change the pressure on the opposite 
side of the piston is af the same pressure as 
the pressure in the exhaust passageway 
35 that a difference in pressure is imposed across 
the piston 75 to further assist in change of po- 
sition of the valves 77 and 78 and provides a 
holding force fo maintain the change position 
of the valves. Pressure fluid then reaches the 
40 valve chamber 8 to maintain a pressure dif- 
ferential across the valve 46 which with the ef- 
fort afforded by the spring {} holds the valves 
8{} and 6 in changed position. The pressure 
fluid is now free to pass from the source of sup- 
45 ply to the controlled equipment that is con- 
nected with the pipe 6, the fluid flowing 
through passageway 2, valve seat 6, radial 
port 78, passageway 87 and port 8. The pres- 
sure fluid will then effect movement of the rod 
50 87 in the opposite direction to again reverse 
flow to the controlled equipment when the col- 
lar 8{} actuates the trip lever 66. Like cycles of 
operation continue as preliously described to 
continue alternate operation of the controlled 
5 equipment. 
If desired, the valve as described may be 
adapted fo two-way operation or to equipment 
requiring pressure fluid alternately to one point 
as in the case of a spring or weight-loaded pis- 
60 ton or diaphragm. In this case one of the con- 
nections 3 or  may be plugged and the other 
connected with the equipment tobe operated. 
From the foregoing it is obvious that I bave 
provided a valve mechanism which is of simple 
65 and inexpensive construction and adapted for 
positive control of a pressure fluid used in op- 
erating pressure cylinder diaphragms or sim- 
ilar equipment. 
What I claire and desire to secure by Letters 
0 Patent is: 
1. A valve of the character described includ- 
ing a valve body having a valve chamber pro- 
vided with an inlet for a pressure fluid and 
coaxial outlets adapted for connection with a 
7 pressure fluid actuated device and having co- 
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axial pressure chambers in connection with sald 
outlets, valves in the valve chamber ïor con- 
trolling flow through the outlets, pistons in said 
pressure chambers and having connection wlth 
the valves fo operate as a unit and alternatety 
seat the valves in closing relation with the out- 
lets, said valve body a!so having control valve 
chambers related to the pressure chambers and 
having fiow connections with the outlets and 
with the pressure chambers at suret sides oï 
the pistons and having .coaxial exhaust ports, 
a control valve in each control valve chamber, 
means interconnecting the control valves for al- 
ternately closini one exhaust port and opening 
the other exhaust port, means ïor effecting 
tuation oï the control vatves so that when one 
of the first named valves is in position estab- 
lishing fiow oï pressure iïuid through the ourlet 
and pressure fiuid is admitted to the related 
pressure chamber on the respective sides of the 
piston by way of said re!ated contïol valve cham- 
ber and fiow connestion when the contïol valve 
ïor that chambeï is seated to rentier the pres- 
sure fiuid effective on the devise tobe actuated 
and to equatize pressure on the re»pective sides 
oï the retated piston white the other oï the first 
named vatves is closing fiow oî pressure iïuid 
to the other of said outtets and pressure fiuid 
is exhausting ïrom the devise tobe actuated to 
establish pressure on the other piston to ho!d 
the first named valves in said open and closed 
positions and to effect exhaust oï pressure fluid 
from the devise tobe actuated and venting 
the pressure fluid ïrom the opposite sides 
said other piston through the related control 
valve chamber having the unseated control 
valve, and means for alternately operating the 
control valves to effect alternate operation o 
said first named valves ïor reversing the fiow 
of pressure fluid to and ïrom the devise tobe 
actuated. 
2. A valve oï the character described includ- 
ing a valve body having a valve chamber pro- 
vided with an in!et ïor a pressure iïuid and 
coaxial outlets adapted for connection with a 
pressure iïuid actuated devise and having co- 
axial pressure chambers in connection with said 
outlets, valves in the valve chamber ïor con- 
trolling flow through the outlets, pistons in said 
pressure chambers and having connection vdth 
the valves as a unit to alternately seat the valves 
in closing relation wth the outlets, said valve 
body also having control valve chambers 
lated to the pressure chambers and having lïow 
connections with the outlets and fiow connec- 
tions of larger capacity with the pressure cham- 
bers at suret sides of the pistons and having 
coaxial exhaust ports, a control valve in each 
control valve chamber, means interconnecting 
the control valves for alternately closing one 
exhaust port and opening the other exhaust 
port, means ïor effecting actuation oï the con- 
trol valves so that when one oï the first named 
valves is in position establishing ow oï the 
pressure iïuid through the ourlet and iïuid is 
admtted to the related pressure chamber on 
the respective sides of the piston by way 
said related control valve chamber and flow 
connections when the control valve for that 
chamber is seated to tender the pressure fluid 
effective on the devise to be actuated and to 
equalize pressure on the respective side of the 
related piston whfle the other of the first named 
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6 
valves is closing flow of pressure fluid to the 
other of said outlets and pressure fluid is ex- 
hausting from the device fo be actuated to es 
tablish pressure on the other piston to hold the 
5 first named valves in said open and closed posi- 
tions and to effect exhaust of pressure fluid 
from the device tobe actuated and venting of 
the pressure fluid from the opposite side of said 
other piston through the retated control valve 
]0 chamber having the unseated control valve, and 
means for alternately operating the control 
valves to effect alternate operation of saïd flrst 
named valves for reversing the flow of pres- 
sure fluid to and from the device tobe actuated. 
15 3. A ïalve of the character described includ- 
ing a valve bod having a valve chamber pro- 
vided with an inlet for a pressure fiuid and 
outtets for the pressure fiuid, a valving mem.ber 
for each of said outlets, means interconnect- 
20 ing the valving members and alternately clos- 
ing said outlets, pistons conneced with said 
valves, said valve body having control valve 
chambers connected with said outlets through 
interconnecting ports and with opposite sides 
25 of the pistons through larger ports fo effect 
rapid exhaust through the larger ports into the 
control chambers, said contro! .chambers having 
exhaust ports, control valves for the exhaust 
ports, a stem interconnecting the control valves, 
30 spaced cotlars on the stem, a trip lever having 
a yoke engaged between said collars and adapted 
to shift the stem to alternatety set one of the 
control valves and unseat the other control valve 
for effecting operation of the valving members. 
35 4. A valve of the character described includ- 
ing a valve body having a valve chamber pro- 
vided with an in!et for a pressure fluid and 
coaxial outlets for the pressure fluid and having 
pressure chambers coaxiat with said outlets, ac 
40 tuators in said pressure chambers, a stem con- 
necting the actuators, valving members on said 
stem to close one ourlet when the other is open, 
said valve body having control valve chambers 
respectively .connected with said outlets on the 
side of said valving members in direction of 
5 fiow through the outlets and with said pres- 
sure chambers for supplying pressure medium 
fo the pressure cham.bers, exhaust valves in said 
contïol chambers for control!ing exhaust ports 
in the control chambers, a stem interconnect- 
50 ing the exhaust valves, spaced collars on the 
stem, a trip lever having a yoke engaged 
tween said collars and adapted fo alternately 
seat one of the exhaust valves to tender the 
pressure fluid effective in one of the pressure 
55 chambers and unseat the other control valve to 
exhaust pressure fluid from the otber pressure 
chamber. 
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